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First / Second Thursdays 

Nov. 7 - Webinar 7: How to Write Custom Models – Filters, Offloading, Acceleration, etc.

Dec. 5 - Webinar 8: Refresh SC 6.2

Jan. 9 - Webinar 9: Bare metal?

Feb. 13 - Webinar 10: Build Applications for Linux on PolarFire SoC

Mar. 12 - Webinar 11: Introduction to PolarFire SoC MSS Configuration and Software Flow

Apr. 9 - Webinar 12: Two Baremetal Applications on PolarFire SoC

May. 14 - Webinar 13: Linux + Real-Time (AMP Mode) on PolarFire SoC
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Supporting Content

www.microsemi.com/Mi-V “Renode Webinar Series”

Webinar 1: Discover Renode for PolarFire® SoC Design and Debug

Webinar 2: How to Get Started with Renode for PolarFire SoC

Webinar 3: Learn to Debug a Bare-Metal PolarFire SoC Application with Renode

Webinar 4: Tips and Tricks for Even Easier PolarFire SoC Debug with Renode

Webinar 5: Add and Debug PolarFire SoC models with Renode

Webinar 6: Add and Debug a Pre-Existing model in PolarFire SoC



Getting Started with the RISC-V Based PolarFire® SoC FPGA Webinar Series 

Session 7: “How to Write Custom Models – Filters, Offloading, Acceleration, etc”
Hugh Breslin, Embedded Linux Engineer

Thursday Nov. 7, 2019
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Agenda

• Recap: Ways to add Models

• Model Template

• Creating and Testing a Basic Register



Ways to Add Models
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Ways to Add Models

Pre-Compiled JiT (Just-in-Time compiled)

Built in with Renode Standalone file separate to Renode

Run faster Can be modified without having to re-

build, just relaunch

Can’t be edited without rebuilding 

Renode

Run slower than pre-compiled 

Models included with Renode are 

precompiled

Develop models using JiT and then 

build them into Renode

Available on Windows® and Linux Only available on Linux
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Ways to Add Models

Pre-Compiled JiT
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How to Add a Just-in-Time (JIT) 
Compiled Model

• Include the C# file for the model

• include @[path_to_file]

• Add the model to the system

• machine LoadPlatformDescriptionFromString

“[sysbus_name]: [namesace].[name] @ sysbus [address]”

[sysbus_name]: [namespace].[name] @ sysbus [address]
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⚫ Example commands for the Renode console:

1. include $CWD/../My_models/HUGH_CoreTimer.cs

2. machine LoadPlatformDescriptionFromString

“Hugh_timer: Timers.Hugh_CoreTimer @sysbus

0x70000000”

How to Add a Just-in-Time (JIT) 
Compiled Model
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Alternatively add commands 

to the launch script

include $CWD/../My_models/HUGH_CoreTimer.cs

machine LoadPlatformDescriptionFromString

“Hugh_timer: Timers.Hugh_CoreTimer @sysbus

0x70000000”

How to Add a Just-in-Time (JIT) 
Compiled Model
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How to Compile a Model

Renode solution

Extensions solution

Peripherals project

“Custom” folder

Peripherals folder

Models

“Custom” namespace



Model Template
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Model Template

using Antmicro.Renode.Peripherals.Bus;

namespace Antmicro.Renode.Peripherals./* NAMESPACE DECLARATION */

{

public class /* CLASS DECLARATION */ : /* INTERFACE DECLARATIONS [ 1, 2, 3, ... ] */

{

/* VARIABLE DECLARATIONS */

public void Reset()

{

/* ACTION ON RESET */

}

/* INTERFACE FUNCTIONS */

/* PROPERTY DECLARATIONS *

}

}



14

Model Template

using Antmicro.Renode.Peripherals.Bus;

namespace Antmicro.Renode.Peripherals./* NAMESPACE DECLARATION */

{

public class /* CLASS DECLARATION */ : /* INTERFACES [ 1, 2, 3, ... ] */

{

/* VARIABLE DECLARATIONS */

public void Reset()

{

/* ACTION ON RESET */

}

/* INTERFACE FUNCTIONS */

/* PROPERTY DECLARATIONS */

}

}

using Antmicro.Renode.Peripherals.Bus;

namespace Antmicro.Renode.Peripherals.Custom

{

public class BASIC_REGISTER : IDoubleWordPeripheral, IKnownSize

{

private uint Value = 0;

public void Reset()

{

Value = 0;

}

public void WriteDoubleWord(long offset, uint value)

{

Value = value;

}

public uint ReadDoubleWord(long offset)

{   

return Value;

}

public long Size => 0x1C;     

}

}



Creating and Testing a Basic 
Register
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Creating and Testing a Basic 
Register

⚫ Basic Register Model

⚫ Adding the Model

⚫ Interfacing with Sysbus

⚫ Testing

⚫ Adding Properties

⚫ Adding Parameters
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Basic Register Model

using Antmicro.Renode.Peripherals.Bus;

namespace Antmicro.Renode.Peripherals.Custom // Custom namespace

{

public class BASIC_REGISTER : IDoubleWordPeripheral, IKnownSize // Declare class and interface

{

private uint Value = 0; // Declare variable

public void Reset()

{

Value = 0; // Define action on reset

}

public void WriteDoubleWord(long offset, uint value) // Define method from IDoubleWordPeripheral

{

Value = value; // Value will take on the value passed to this function

}

public uint ReadDoubleWord(long offset) // Define method from IDoubleWordPeripheral

{

return Value; // Return current value

}

public long Size => 32; // Size is address space on sysbus from IKnownSize

}

}



Adding the Model: Interfacing with 
Sysbus
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Adding the Model: Interfacing with 
Sysbus

public class BASIC_REGISTER : IDoubleWordPeripheral, IKnownSize

IDoubleWordPeripheral:

I: Interface

DoubleWord: 32 bit transactions

IKnownSize:

I: Interface

KnownSize: Address space

Declare class : interface0, interface 1……
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Adding the Model: Interfacing with 
Sysbus

using Antmicro.Renode.Peripherals.Bus;

namespace Antmicro.Renode.Peripherals.Custom // Custom namespace

{

public class BASIC_REGISTER : IDoubleWordPeripheral, IKnownSize // Declare class and interface

{

private uint Value = 0; // Declare variable

public void Reset()

{

Value = 0; // Define action on reset

}

public uint ReadDoubleWord(long offset) // Define method from IDoubleWordPeripheral

{

return Value; // Return current value

}

public void WriteDoubleWord(long offset, uint value) // Define method from IDoubleWordPeripheral

{

Value = value; // Value will take on the value passed to this function

}

public long Size => 32; // Size is address space on sysbus

}

}



21

Adding the Model: Interfacing with 
Sysbus

Renode solution

Emulator solution

Peripherals folder

Bus folder
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Adding the Model: Interfacing with 
Sysbus
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using Antmicro.Renode.Peripherals.Bus;

namespace Antmicro.Renode.Peripherals.Custom // Custom namespace

{

public class BASIC_REGISTER : IDoubleWordPeripheral, IKnownSize // Declare class and interface

{

private uint Value = 0; // Declare variable

public void Reset()

{

Value = 0; // Define action on reset

}

public uint ReadDoubleWord(long offset) // Define method from IDoubleWordPeripheral

{

return Value; // Return current value

}

public void WriteDoubleWord(long offset, uint value) // Define method from IDoubleWordPeripheral

{

Value = value; // Value will take on the value passed to this function

}

public long Size => 32; // Size is address space on sysbus

}

}

Adding the Model: Interfacing with 
Sysbus

Sysbus

BASIC_REGISTER

IDoubleWord

Peripheral

IKnown

Size

Value = int
Size = 

32
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Adding the Model: Interfacing with 
Sysbus

Sysbus

BASIC_REGISTER

IDoubleWord

Peripheral

IKnown

Size

Value = int
Size = 

32

Machine LoadPlatformDescriptionFromString

“REG: Custom.BASIC_REGISTER @ sysbus 0x70009000”

Start address
End address?

Must provide “Size” when 

connecting to sysbus using 

IKnownSize

End address = start address + Size(16) 

End address = 0x70009000 + 0x20(16) 

0x70009001F = 0x70009000 + 0x20(16) 



25

Adding the Model: Interfacing with 
Sysbus

Custom folder

Register model file
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Adding the Model: Interfacing with 
Sysbus

Include the model in the 

build to be complied



27



28



Adding the Model: Adding 
Properties
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Adding the Model: Adding 
Properties

using Antmicro.Renode.Peripherals.Bus;

namespace Antmicro.Renode.Peripherals.Custom

{

public class BASIC_REGISTER : IDoubleWordPeripheral, IKnownSize

{

private uint Value = 0; 

public void Reset()

{

Value = 0; 

}

public uint ReadDoubleWord(long offset)

{

return Value; 

}

public void WriteDoubleWord(long offset, uint value) 

{

Value = value; // Value will take on the value passed to this function

}

public long Size => 32; // Size is address space on sysbus

}

}

IKnownSize
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Adding the Model: Adding 
Properties

public long Property1 { get; private set; } = 1;

public uint Property2 { get; set; } = 2;

public ushort Property3 { private get; set; } = 3;

public long Size => 32; 

Property1 get

Property2 get

Property2 set 0x5

Property2 get

Property3 get

Property3 set



Adding the Model: Adding 
Parameters
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Adding the Model: Adding 
Parameters

using Antmicro.Renode.Peripherals.Bus;

namespace Antmicro.Renode.Peripherals./* NAMESPACE DECLARATION */

{

public class /* CLASS DECLARATION */ : /* INTERFACE DECLARATIONS [ 1, 2, 3, ... ] */

{

public /* CLASS */ ( /* PARAMETERS */)

{

/* ASSIGNMENTS / ACTIONS */

}

/* VARIABLE DECLARATIONS */

public void Reset()

{

/* ACTION ON RESET */

}

/* INTERFACE FUNCTIONS */

/* PROPERTY DECLARATIONS */

}

}



34

Adding the Model: Adding 
Parameters

using Antmicro.Renode.Peripherals.Bus;

namespace Antmicro.Renode.Peripherals.Custom

{

public class BASIC_REGISTER_PROPERTY : IDoubleWordPeripheral, IKnownSize

{

public BASIC_REGISTER_PROPERTY(bool zero_reset = True)

{

Reset_to_zero = zero_reset;

}

private uint Value = 0;

public bool Reset_to_zero;

public void Reset()

{

Value = Reset_to_zero ? 0 : 1;

}

public void WriteDoubleWord(long offset, uint value)

{

Value = value;

}

…..

}

}

using Antmicro.Renode.Peripherals.Bus;

namespace Antmicro.Renode.Peripherals./* NAMESPACE DECLARATION */

{

public class /* CLASS DECLARATION */ : /* INTERFACE DECLARATIONS [ 1, 2, 3, ... ] */

{

public /* CLASS */ ( /* PARAMETERS */)

{

/* ASSIGNMENTS / ACTIONS */

}

/* VARIABLE DECLARATIONS */

public void Reset()

{

/* ACTION ON RESET */

}

/* INTERFACE FUNCTIONS */

/* PROPERTY DECLARATIONS */

}

}
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Adding the Model: Adding 
Parameters
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Adding the Model: Adding 
Parameters
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First / Second Thursdays 

Dec. 5 - Webinar 8: Handling Binaries

Jan. 9 - Webinar 9: Run Linux® on Renode (PolarFire® SoC Model as a Quad-Core SMP) –

this is not a Linux/Buildroot tutorial

Feb. 13 - Webinar 10: Build Applications for Linux on PolarFire SoC

Mar. 12 - Webinar 11: Introduction to PolarFire SoC MSS Configuration and Software Flow

Apr. 9 - Webinar 12: Two Baremetal Applications on PolarFire SoC

May. 14 - Webinar 13: Linux + Real-Time (AMP Mode) on PolarFire SoC
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Supporting Content

www.microsemi.com/Mi-V “Renode Webinar Series”

Webinar 1: Discover Renode for PolarFire® SoC Design and Debug

Webinar 2: How to Get Started with Renode for PolarFire SoC

Webinar 3: Learn to Debug a Bare-Metal PolarFire SoC Application with Renode

Webinar 4: Tips and Tricks for Even Easier PolarFire SoC Debug with Renode

Webinar 5: Add and Debug PolarFire SoC models with Renode

Webinar 6: Add and Debug and Pre-Existing model in PolarFire SoC



Thank You


